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Suppl enental Assay Method for Titration of Feline Calicivirus in Cell Culture
1. Introduction
This is an in vitro titration nethod for assaying nodified-live
feline calicivirus (FCV) vaccines for viral content. The nmethod
uses plaque formng units (PFU) in a cell culture systemfor
titration of FCV
2. Materials
2.1 Equipnent/instrunentation

2.1.1 2-m self-refilling repetitive syringe?!

2.1.2 Mcropipettor: 200 pl?

2.1.3 Blender®

2.1.4 1000-m borosilicate glass nedia bottle with
screwtop |id*

2.1.5 36° £ 2°C, 5%+ 1% CO,, high humdity incubator?®
meeting the requirenents of the current version of
GDOCSOP004
2.1.6 Water baths
2.1.7 Vortex m xer’
2.2 Reagents/supplies
2.2.1 FCV Reference Virus?®
2.2.2 Crandell feline kidney® (CRFK) cell culture,

free of extraneous agents as tested by the Code of
Federal Regulations, Title 9 (9 CFR)

1 Wheaton 13-689-50C, Fisher Scientific, Inc., 2000 Park Ln., Pittsburg, PA 15275 or

equi val ent

Pi petman, Rainin Instrument Co., Mack Rd., Box 4026, Wbburn, MA 01888 or equi val ent

Waring bl ender, Cat. No. 14-509-35, Fisher Scientific, Inc. or equivalent

Wheat on 219760, Fisher Scientific, Inc. or equival ent

Mbdel 3158, Forma Scientific, Inc., Box 649, Mrietta, OH 45750-0649 or equival ent

Cat. No. 15-461-10, Fisher Scientific, Inc. or equival ent

Vortex-2 Cenie, Mdel G560, Scientific Industries, Inc., 700 Orville Dr., Bohemi a, NY 11716
or equival ent

N o b~ WwN

8 Reference quantities available upon request fromthe Center for Veterinary
Bi ol ogi cs-Laboratory (CvB-L), P.O Box 844, Anes, |A 50010 or equival ent

9 CCL-94, American Type Culture Collection, 12301 Parklawn Dr., Rockville, MD 20852-1776
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2.2.3 4-well tissue culture plates?
2.2.4 Mnimm Essential Medium ( MEM

2.2.4.1 9.61 g MEMwith Earle’s salts w thout
bi car bonat et

2.2.4.2 2.2 g sodium bi carbonat e ( NaHCG;) 12
2.2.4.3 QS. to 1000 mM wth deionized water
(DW, and adjust pHto 6.8-6.9 with 2N
hydrochloric acid (HO).®

2.2.4.4 Sterilize through 0.22-pmfilter.
2.2.4.5 Aseptically add:

100 units/m penicillin®®

50 pg/ M gentam cin sul fate?

100 pg/ M streptomyci nt’

5 m lactal bum n hydrol ysate or edam n8

PONPE

2.2.4.6 Store at 4° = 2°C
2.2.5 Gowh Medium

2.2.5.1 900 m of MEM

2.2.5.2 Aseptically add:

1. 100 m fetal bovine serum (FBS), heat
inactivated at 56° + 2°C for 30 + 5 mn

2. 10 m L-glutam ne?'®

10Ccat. No. 7603705, ICN Biochemcals, Inc., 3300 Hyl and Ave., Costa Mesa, CA 92626 or
equi val ent

11cat. No. 410-1500EF, Life Technol ogies, Inc., 8400 Hel german Ct., Gaithersburg, MD 20884 or
equi val ent

12Cat. No. S-5761, Sigma Chemical Co., P.O Box 14508, St. Louis, MO 63178 or equival ent

13Cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent

14D sposabl e filter, Cat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106
or equival ent

15Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth, NJ
07033 or equival ent

16Gentocin solution, Cat. No. 0061-0464-04, Schering Laboratories or equival ent

17Cat. No. S-9137, Sigma Chemical Co. or equival ent

18Edanmin S, Cat. No. 59102, Sheffield Products, P.O Box 630, Norwick, NY 13815 or equival ent

19 - gl ut am ne- 200 mM (100X), liquid, Cat. No. 320-503PE, Life Technol ogies, Inc. or equival ent
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2.2.5.3 Store at 4° + 2°C
2.2.6 2X Medium
2.2.6.1 100 m 10X MEM?
2.2.6.2 2.6 g NaHCO
2.2.6.3 340 mM DW
2.2.6.4 Sterilize through 0.22-umfilter.
2.2.6.5 Aseptically add:
5 m lactal bum n hydrol ysate or edam n
100 units/m penicillin
50 pg/ M gentamcin sulfate

100 pg/ M streptonycin
50 m FBS, heat-inactivated

hwiheE

2.2.6.6 Store at 4° = 2°C
2.2.7 2% Tragacanth Gum (Trag)

2.2.7.1 20 g Trag#

2.2.7.2 1000 M DW

2.2.7.3 Mx vigorously, small anpbunts at a tine,
with a bl ender set on high.

2.2.7.4 Pour 500 M each into 1000-m nedi a
bottl es.

2.2.7.5 Sterilize by autoclaving at 15 psi for
35 £ 5 mn.

2.2.7.6 Store at 4° + 2°C.
2.2.8 Overlay Medium

2.2.8.1 Mx equal volunes of 2X Medium and 2%
Tr ag.

20cat. No. 11435, Life Technol ogies, Inc. or equival ent
21pacros AC42138-5000, Fisher Scientific, Inc. or equival ent
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2.2.8.2 Store at 4° = 2°C
2.2.9 70% Et hyl Al cohol

2.2.9.1 73 m ethyl al cohol ??

2.2.9.2 27 mM DW

2.2.9.3 Store at roomtenperature (RT)
(23° £ 2°0C).

2.2.10 Crystal Violet Stain
2.2.10.1 7.5 g crystal violet?
2.2.10.2 50 m 70% Et hyl Al cohol
2.2.10.3 250 m forml dehyde?

2.2.10.4 Dissolve crystal violet in alcohol, add
remai ni ng 1 ngredients.

2.2.10.5 QS to 1000 M wth DW
2.2.10.6 Filter through filter paper.?
2.2.10.7 Store at RT.

2.2.11 12 x 75-mm pol ystyrene tubes?¢

2.2.12 25-m pipette?

2.2.13 3-m syringe?®and 20-ga x 1% in needl e®

22Denat ured, 190 proof, Cat. No. 7018, J.T. Baker, Inc. or equival ent

23Cat. No. C 0775, Sigmm Chemical Co. or equival ent

2437% by wei ght, Cat. No. F79, Fisher Scientific, Inc. or equivalent

25\\hat man #1, Cat. No. 1001, Fisher Scientific, Inc. or equival ent

26Fal con 2058, Becton Dickinson Labware, 1 Becton Dr., Franklin Lakes, NJ 07417 or equival ent
27Cat. No. 13-675-30, Fisher Scientific, Inc. or equival ent

28 eur- Lok® Cat. No. 309585, Becton Dickinson Labware or equival ent

29Cat. No. 250107, Becton Dickinson Labware or equival ent
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3. Preparation for the test
3.1 Personnel qualifications/training

Personnel nust have training in the preparation and
mai nt enance of cell culture as well as in the propagation
and nmai nt enance of ani mal viruses.

3.2 Preparation of equipnent/instrunentation
3.2.1 Set the water bath at 36° * 2°C.

3.3 Preparation of reagents/control procedures
3.3.1 Preparation of CRFK Pl ates

3.3.1.1 Miltiple 4-well plates are seeded with
CRFK cells, in Gowh Medium at a cell count that
w || produce a nonol ayer after 48 = 6 hr of

i ncubation at 36° +* 2°Cin a CO incubator. Cells
ol der than 72 hr cannot be used in the test.
Gowh Mediumis changed if excess acidity of the
medium i s observed or cells are not confl uent

48 hr after seeding.

3.3.2 Preparation of Reference Virus

3.3.2.1 Rapidly thaw a vial of FCV Reference
Virus in a 36° = 2°C water bath.

3.3.2.2 Dispense 1.8 ml of MEMinto each of 8,
12 x 75-mm pol ystyrene tubes | abel ed 10! t hr ough
108 using a 2-m repetitive syringe.

3.3.2.3 Transfer 200 pl of the Reference Virus to
the tube labeled 10!, mx with the vortex m xer.
Di scard pipette tip.

3.3.2.4 Transfer 200 pl fromthe 10! | abel ed
tube to the 102tube, mx with the vortex m xer.
Di scard pipette tip.

3.3.2.5 Repeat Step 3.3.2.4 for each of the
subsequent dilutions transferring 200 pl fromthe
previ ous tube to the next dilution tube.
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3.3.3 Preparation of Trag

3.3.3.1 Warmthe Trag in 36° = 2°C water bath for
60 + 10 mn prior to Step 4.6. Approxi mately
35 m per plate is required.

3.4 Preparation of the sanple

3.4.1 Rehydrate a vial of the Test Vaccine according
to the manufacturer’s instructions using a syringe and
needle. Allowto incubate for 15 + 5 mn at RT.

3.4.2 Dispense 1.8 M MEMinto each of 6, 12 x 75-nmm
pol ystyrene tubes | abeled 10! t hrough 10°¢ using a 2-m
repetitive syringe.

3.4.3 Transfer 200 pul fromthe Test Vaccine to the
tube | abeled 10, mx with the vortex mxer. D scard
pi pette tip.

3.4.4 Transfer 200 pl of the tube |labeled 10! to the
tube | abeled 102, mx wth the vortex mxer. Discard
pi pette tip.

3.4.5 Repeat Step 3.4.4 for each subsequent dilution
t hrough 10-¢ transferring 200 pl fromthe previous tube
to the next dilution tube.

4. Perf ormance of the test
4.1 Decant the G owth Mediumfromthe CRFK Pl at es.

4.2 | noculate 1 well/dilution with 200 pl/well from
dilutions 10¢ through 102 of the Test Vaccine into CRFK
Plates. Note: The sane pipette tip may be used if starting
with the nost dilute dilution. Gently rotate the plates to
evenly di sperse the inoculum

4.3 I noculate 1 well/dilution with 200 pl/well of the
dilutions 108 through 10% of the Reference Virus. Gently
rotate the plates to evenly disperse the inoculum

4.4 One uni nocul ated well serves as a negative cel
control
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4.5 | ncubate the inoculated CRFK Pl ates at 36° + 2°C for
75 £+ 15 mnin a CO incubator.

4.6 Add 8 mM/well of the Overlay Medium (see section
2.2.8) to the plates with a 25-nm pipette. D scard any
unused, warmed Overlay Medi um

4.7 | ncubate the CRFK Pl ates undi sturbed at 36° = 2°C for
96 + 12 hr in a CO incubator.

4.8 At the end of incubation, w thout renoving the Overl ay
Medium pipette 5 mM of the Crystal Violet Stain (see
section 2.2.11) into each well of the plates with a 25-nmi

pi pette.

4.9 Al l ow plates to incubate at RT 25 £ 5 mn.

4.10 Wash the Overlay Mediumand the Crystal Violet Stain
fromthe cell nonolayers by di ppi ng each plate several tines
in a container wwth running water fromthe cold water tap
Allow to air dry.

4.11 PFU counting. |If feline rhinotracheitis virus (FRV)
and FCV pl aques are counted together in a conbination

vacci ne, the FRV plaques will contrast markedly from FCV.
The FRV plaques are small, clear, and approximately 1 nmmin
dianeter, with a distinct edge.

4.11.1 The FCV PFU are visible as |arge, clear,
circular areas (averaging 3 mrmto 4 mmin dianeter)
with fuzzy edges in the cell nonol ayer where the cells
have been destroyed by the virus.

4.11.2 Count the nunber of FCV PFU for each well.
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4.12 The titer is expressed as PFU per dose of vaccine and
is calculated as follows, using the plague count fromthe
dilution well which contains 10-100 PFU

Exanpl e:
Logie of PFU (65) =1.8
Logi, of reciprocal of dilution counted (10-3) = 3.0
Logi, of reciprocal of dose factor
200 pyl inoculum=1
1-m dose 5 = 0.7
Tot al =55

Titer of the vaccine is 1055 PFU per nml dose.

5. Interpretation of the test results

5.1 For a valid assay, the calculated titer of the FCV
Reference Virus nmust fall within plus or mnus 2 standard
deviations (+x 2 SD) of its nean titer, as established froma
m ni mum of 10 previously determned titers.

5.2 The uninocul ated cell controls cannot exhibit any
pl aques, cytopathic effects, or cloudy nedia that would
i ndi cate any contam nati on.
5.3 For a satisfactory result, the titer of the Test
Vacci ne nust be equal to or greater than the titer specified
in the Qutline of Production.
5.4 If the titer is less than the titer specified in the
Qutline of Production, then the Test Vaccine may be retested
as stated in 9 CFR 113.8(b)(2).

6. Report of test results
6.1 Report test results as PFU dose.

6.2 Record all test results on the test record.
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7. References
7.1 Code of Federal Regulations, Title 9, Part 113.314.

7.2 Cottral GE: 1978, Manual of standardi zed nethods for
veterinary m crobiology. Constock Publishing Associ ates,
p. 731. Ithaca, NY.

8. Changes

8.1 Thi s docunent was rewitten to neet the current

NVSL/ CVB QA requirenments, to clarify practices currently in
use in the CVB-L, and to provide additional detail. No
significant changes were nade fromthe previous protocol



